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(54) Rectifier assembly 

(57) A rectifier assembly for install- 
ing generators is of asymmetrical 
construction, that is to say, a sec- 
ond heat sink (12') directly con- 
nected to the generator housing, 
which thereby acts as a supplemen- 
tary heat sink, is smaller than the 
first heat sink (11') which is insu- 
lated from the generator housing. A 
rectifier assembly of this kind hav- 
ing diodes (1 4, 1 5) on the heat 
sinks is particularly suitable for in- 
stallation in three-phase generators 
for motor vehicles. Angled tabs 
(21') are stamped from rim portions 
of the heat sinks and from apertures 
(22') In an arcuate transition be- 
tween the body of the heat sjnk and 
an axlally directed extension j The 
tabs and the apertures promote the 
flow of the generator cooling air 
over the diodes (14, 1 5) and the 



heat sinks. 
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SPECIFICATION 

Rectifier assembly 

5 The invention relates to a rectifier assembly 
having diodes arranged on positive and nega-. 
tive heat sinks. 

German Patent No. 1943 333 describes a~ . 
rectifier assembly for a three phase generator. 

10 The assembly comprises two heat sinks of 
substantially equal size. The heat sinks are 
disposed in a plane at right angles to the 
generator shaft, and the electrical connections 
of the free electrode terminals of the diodes 

1 5 on the heat sinks are connected by way of 
conductors which are injection-moulded in an 
insulating plate. This known rectifier assembly 
is adequate for generators for motor vehicles. 
Similar rectifier assemblies are used for com- 

20 merclal vehicles although, owing to the higher 
generator output required, each heat sink in- 
cludes a plurality of parallel-connected rectifier 
diodes per phase. In order to be able to 
dissipate the heat due to power loss occurring 

25 in the rectifier diodes, one also frequently 
uses a three heat sink system, the heat sinks . 
being in this case electrically connected to the 
phase windings of the generator. 

In order to prevent the admissible crystal 

30 temperature from being exceeded in the di- / 
odes, the heat sinks used must be of a 
minimum size. In the case of a parallel combi- 
nation of diodes, special care must be taken 
to ensure that the parallel-connected diodes 

35 have the same crystal temperature, since, with 
differing crystal temperatures, one of the two 
diodes can be destroyed as a result of over- 
load, and the other diode is then also necesr ; 
sarily destroyed. In the case of a heat sink ' 

40 which is secured directly to the generator 
housing, a large proportion of the heat is 
dissipated by heat transfer to the generator 
housing. This heat sink is thereby cooled to a 
greater extent than the other heat sink which 

45 is cooled only by thermal radiation and con- 
vection to the stream of cooling air. 

All these structural conditions and problems 
to be taken into account hitherto meant that 
relatively large rectifier assemblies had to be 
,50 used. 

The present invention provides a rectifier 
assennbly for installation in a generator, which 

, assembly has an opening through which the 
generator shaft passes and comprises a first 

55 heat sink with one set of diodes thereon and a 
second heat sink with another set of diodes 
thereon, the second heat sink being in ther- 
mal contact with a supplementary heat sink, 
and having a smaller cooling surface than the 

60 first heat sink. 

This has the advantage that all the power 
diodes have substantially the same crystal 
temperature and that, moreover, the crystal 
temperature can be perceptibly decreased. 

65 Furthermore, the rectifier assembly can be of 



smaller construction for a given output. A 
subtantial saving of costs is possible, 

A special advantage with respect to assem- 
bly and costs is that fewer power diodes may 

70 be needed. A further improvement in the 
cooling of the insides of the heat sinks and of 
the ends of the coil of the generator can be 
achieved by individual measures such as the 
stamping-out of tabs from the heat sinks and 

75 the provision of apertures in the heat sinks. 
The invention is further described, by way 
of example, with reference to the drawings, in 
which: — 

Figure 1 shows a rectifier assembly viewed 
80 from the heat sink side. 

Figure 2 shows the rectifier assembly 
viewed from the insulating plate side. 

Figure 3 is a view of the smaller of the two 
heat sinks, before the rectifying diodes have 
85 been fitted. 

Figure 4 is a section on the line D-E of Fig. 

3, 

Figure 5 is a view of the larger of the two 
heat sinks, 

90 Figure 6 is a section on the line A-B of Fig. 
5, 

Figure 7 is a side elevation of the larger 
heat sink of Figs. 5 and 6, and 

Figures 8, 9 arid Ware views, similar to 
95 Figs. 1, 3 and 4 but showing another embodi- 
ment of rectifier assembly. 

Figs. 1 and 2 show a full-wave rectifier 
assembly for a three-phase generator for a 
motor vehicle. The rectifier asembly has a 

1 00 positive heat sink 1 1 serving as a first heat 
sink, and a negative heat sink 1 2 serving as a 
- second heat sink. The two heat sinks 11,12 
are of substantially sectorial construction but 
are asymmetrical in that the heat sink 1 1 is 

105 larger than the heat sink 12, Conductors 13 
(Fig. 2) are let into an insulating plate 1 3 
which will be seen in Fig. 1 behind the heat 
sinks 11, 12. "Positive" diodes 14 are fitted 
in the first heat sink and are electrically con- 

110 nected thereto by their cathodes, and "nega- 
tive" diodes 1 5 are fitted in the second heat 
sink 1 2 and are electrically connected thereto 
by their anodes. An opening 16 through 
which the generator shaft passes is provided 

1 1 5 in the centre of the overall rectifier assembly 
11, 12, 1 3 at right angles to the surfaces of 
the heat sinks 11, 12. The negative heat sink 
12 has screw connections 17 for securing the 
smaller heat sink 12 directly to the generator 

120 housing (not visible in the drawing) so that 
the generator housing acts as a supplemental 
heat sink for the negative diodes. The larger 
positive heat sink 1 1 carries connection pins 
1 8 for the connection of positive leads and a 

125 further, insulated, screw bolt 1 9 for further 
securing the rectifier assembly to the genera- 
tor housing. The heat sinks 11, 12 are made 
from sheet metal, and angled tabs 21 are 
stamped out of the heat sinks between the 

130 diodes 14, 15 and the opening 16. Further- 
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13. A rectifier assembly as claimed in any 
preceding claim, in which the first and second 
heat sinks are made from sheet metal. 

1 4. A rectifier assembly as claimed in 

5 claim 13, in which at least one portion of the 
rims of the first and second heat sinks is 
provided with collar-like bent-up portions. 

15. A rectifier assembly as claimed in 
claim 1 4, In which the inside of the transition 

1 0 from the portion of each of the heat sinks 
< which is at right angles to the generator shaft 

to the collar-like bent-up portion which is 

remote from the opening for the generator 
, shaft, is circularly arcuate. 
15 16. A rectifier assembly as claimed in 

claim 15, in which apertures are formed in 

the arcuate transition. 

17. A rectifier assembly as claimed in 
claim 1 6, in which the apertures are located 

20 in the centre of the arcuate transition. 

1 8. A rectifier assembly as claimed in any 
preceding claim, in which angled tabs are 
stamped out of the first and second heat 
sinks. 

25 1 9. A rectifier assembly as claimed in 
claim 18, in which a stamped out tab is 
provided for each of the diodes. 

20. A rectifier assembly as claimed in 
claim 1 8 or 1 9, in which the stamped out 

30 tabs are disposed between the diodes and the 
opening provided for the generator shaft. 

21 . A rectifier assembly as claimed in 
claim 18, 19 or 20, in which the stamped out 
tabs are directed towards the associated di- 

35 odes. 

22. A rectifier assembly as claimed in any 
of claims 18 to 21, when dependent from any 
of claims 14 to 17, in which the angled tabs 
extend in the same direction as the collar-like 

40 bent-up portions. 

23. A rectifier assembly as claimed in 
claim 18, when appendent to claim 16, in 
which the apertures are formed by the stamp- 
ing out of the tabs. 

45 24. A rectifier assembly for installation in 
a generator, having at least one heat sink for 
the rectifier diodes, which heat sink Is made 
chiefly from sheet metal and is bent up at a 
rim, and having an opening through which 

50 the generator shaft passes, tabs being bent 
out of the rim of the heat sink. 

25. A rectifier assembly as claimed in 
claim 24, in which the inside of the transition 
from the portion of the heat sink which is at 

55 right angles to the generator shaft to the rim' 
which is remote from the opening for the 
generator shaft, is circularly arcuate. 

26. A rectifier assembly as claimed in 
claim 25, in which apertures are provided in 

60 the arcuate transition. 

27. A rectifier assembly as claimed in 
claim 26, in which the apertures are located 
in the centre of the arcuate transition. 

28. A rectifier assembly as claimed in 
65 claim 26 or 27, in which the tabs are dis- 



posed at the boundary of the apertures. 

29. A rectifier assembly as claimed in 
claim 28, in which the tabs are produced by 
incomplete stamping-out of the apertures. 
70 30. A rectifier assembly as claimed in any 
of claims 23 to 29, in which at least one tab 
is provided for each of the diodes. 

31 . A rectifier assembly as claimed in any 
of claims 23 to 29, in which the tabs are 

75 disposed between the diodes. 

32. A rectifier assembly as claimed in any 
of claims 23 to 31, in which the tabs extend 
towards the spaces between the associated 
diodes. 

80 33. A rectifier assembly constructed sub- 
stantially as herein described with reference to 
and as illustrated in the drawrngs. 
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